-4 

to 



TERRELL C BIRCH 
r RAYMOND C. STEWART 

JOSEPH A KOLASCH 

JAMES M SLATTERY 
5 BERNARD L SWEENEY* 
2 MICHAEL K. MUTTER 
O CHARLES GORENSTEIN 

GERALD M. MURPHY. JR. 

LEONARD R. SVENSSON 

TERRY L CLARK 

ANDREW D. MEIKLE 

MARC S. WEiNER 

JOE McKINNEY MUNCY 

ROBERT J. KENNEY 

DONALD J. DALEY 

JOHNW BAILEY 

JOHN A CASTELLANO, fll 

GARYD YACURA 



BIRCH, STEWART, KOLA^CH & BiRCH, LLP 



OF COUNSEL. 

HERBERT M. BIRCH (1905-1996) 
ELLIOT A. GOLDBERG* 
WILLIAM L- GATES* 
EDWARD H. VALANCE 
RUPERT J. BRADY (RET >* 
F. PRINCE BUTLER 
FRED S. WHISENHUNT 

'ADMITTED TO A BAR OTHER THAN VA 



INTELLECTUAL PROPERTY LAW 
8110 Gatehouse Road 
Suite 500 East 
Falls Church, VA 22042-1210 
USA 

(703) 205-8000 

FAX: (703) 205-8050 
(703) 698-8590 (G iV) 

e-mail mailroom@bskb.com 
web: http://www.bskb.com 

CALIFORNIA OFFICE: 
Costa Mesa, California 



Date: October 3, 2000 



Docket No.: 2016-0165P 



o 

:<o I 

THOMAS S. AUCHTEH^«»fi i 
JAMES T ELLER, JR.*^\^ ! 
SCOTT L LOWE 
MARK J. NUELU PbEJ 
D. RICHARD ANDERB 
PAULC LEWIS ?j 
MARKW.MILSTEACK 
RICHARD J. GALLAGHER 
JAYNEM SAYDAH* 



REG PATENT AGENTS. 
FREDERICK R HANDREN 
MARYANNE ARMSTRONG, Ph D 
MAKI HATSUMt 
MIKE S. RYU 
CRAfG A McROBBIE 
GARTH M DAHLEN. Ph D 
LAURA C. LUTZ 
ROBERT E. GOOZNER, Ph.D. 
HYUNG N. SOHM 
MATTHEW J. LATTIG 
ALAN PEDERSEN-GILES 
C. KEiTH MONTGOMERY 
TIMOTHY R. WYCKOFF 
KRISTI L. RUPERT, Ph.D 
LARRY J. HUME 
ALBERT LEE 

HRAYR A. SAYADtAN. Ph D. 



Box Patent Application 

Assistant Coininissioner for Patents 
Washington, DC 20231 

Sir: 

Transmitted herewith for filing is the patent application of 
Inventor(s): KIMURA, Keizo; YABUKI, Yoshiharu; NAKAI, Yasufumi 
For: DIAMINOSTILBENE DERIVATIVES 

Enclosed are: 

[3 A specification consisting of Thirty-seven (37) pages 
Q ( ) sheet (s) of formal drawings 

13 An Assignment of the invention 

□ Certified Copy of Priority Document (s) 

13 Executed Declaration Original □ Photocopy) 

□ A statement (□ Original □ Photocopy) to establish small 
entity status under 37 C.F.R. § 1.9 and 37 C.F.R. § 1.27 

□ Preliminary Amendment 

□ Information Disclosure Statement, PTO-1449 and reference (s) 

□ Other: 



Mail Address: P.O. Box 747, Falls Church, Virginia, USA 22040-0747 



Docket No. 2016-0165P 



The filing Fee has been calculated as shown below: 









LARGE ENTITY 


SMALL ENTITY 




BASIC 


FEE 


$710.00 


$355.00 




NUMBER 
FILED 


NUMBER 
EXTRA 


RATE FEE 


RATE FEE 


TOTAL 
CLAIMS 


9-20= 


0 


X 18 = $0.00 


X 9= $0.00 


INDEPEItDENT 
CLAIMS 


3-3= 


0 


X 80 = $0.00 


x40= $0.00 


□ MULTIPLE DEPENDENT 
CLAIMS PRESENTED 


+ $270.00 


+ $135.00 




TOTAL 


$710.00 


$0.00 



13 No filing Fee is enclosed 

^ Please send correspondence to: 

BIRCH, STEWART, KOLASCH & BIRCH, LLP or Customer No. 22 92 
P.O. Box 747 

Falls Church, VA 22040-0747 
Telephone: (703) 205-8000 



Respectfully submitted. 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




Marc S. Weiner, #32,181 



P.O. Box 747 

MSW/amr Falls Church, VA 22040-0747 

2016-0165P (703) 205-8000 

Attachments 

(REV. 09/29/2000) 



2 



-1- 



DIAMINOSTILBENE DERIVATIVES 

5 FIELD OF THE INVENTION 

The present invention relates to a 4,4 ' -bis ( 1,3,5 - 
triazinylamino) stilbene-2,2 ' -disulfonic acid derivative 
which is favorably enployable in an aqueous fluorescent 

10 brightening solution, an aqueous photographic silver ha- 
lide emulsion, an aqueous solution for processing a pho- 
tographic silver halide- containing material. The inven- 
tion f-urther relates to use of the 4,4 ' -bis (1, 3, 5-tri- 
azinylamino) stilbene-2,2 ' -disulfonic acid derivative for 

15 brightening a variety of materials with fluorescence. 

BACKGROUND OF THE INVENTION 

Tamehiko Noguchi describes in Journal of Society of 
20 Organic Synthetic Chemistry (Yuki Gosei Kagaku Kyoukai- 
shi) , vol.19, p,920 (1961) and vol, 20, p-64 (1962) that 
4,4' -bis (1/ 3 , 5-triazinylamino) stilbene-2 , 2 ' -disulfonic 
acid derivatives are useful as fluorescent brightening 
agents . 

25 United States Patents No. 2,875,058, No. 2,933,390, 

and No. 2,945,762 describe 4, 4 ' -bis (1, 3 , 5-triazinyl- 
amino) stilbene-2,2 ' -disulfonic acid derivatives are em- 
ployable as additives for a photographic silver halide 
emulsion. 

30 German Patent (DE) No. 1,945,316 discloses 4,4' -bis- 

(1,3, 5-triazinylamino) stilbene-2, 2 * -disulfonic acid de- 
rivatives which show high fluorescent brightening effect 
on cellulose fibers. The disclosed derivatives have a 
sulfoethylamine substituent group on the 2 -position of 

35 its triazine ring and additionally a morpholine or alkan- 
olamine substituent group on the 4 -position. Examples of 
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the alkanolamines are monoethanolamine, methylethanol- 
amine, diethanolamine , isopropanolamine, and diisopropan- 
olamine . 

The 4,4' -bis (l, 3 , 5-triazinylamino) stilbene-2 , 2 ' - 
5 disulfonic acid derivatives to be employed in the form of 
aqueous solutions such as photographic silver halide 
emulsions and aqueous solutions for processing photo- 
graphic silver halide -containing material are preferably 
well soluble in water or an aqueous solution. In more 

10 detail, the derivatives should be rapidly dissolved in an 
aqueous medium and then should be hardly deposited during 
the storage of the aqueous solution. 

Japanese Patent Provisional Publications No.6- 
329,936 and No. 6-332, 127 disclose 4, 4 ' -bis (1, 3, 5-tri- 

15 azinylamino) stilbene-2, 2 ' -disulfonic acid derivatives 
which are employable as fluorescent brightening agents 
for an aqueous solution for processing photographic sil- 
ver halide material. The disclosed derivatives have high 
solubility in the aqueous solution and are hardly depos- 

20 ited even when the processing solution is kept at low 

temperatures. The latter 6-332,127 publication indicates 
that a preferred compound is such derivative that the 
triazine ring is siobstituted on its 2 -position with 
ethylamine having a sodium sulfonate salt [therefore, 

25 four sodium sulfonate groups are introduced into the 
derivative] and further substituted on its 4 -position 
with an alkanolamine (e.g., 2-methyethanolamine) . 

SUMMARY OF THE INVENTION 

30 

According to the studies of the present inventors, 
the known 4, 4 ' -bis (1, 3 , 5-triazinylamino) stilbene-2 , 2 ' - 
disulfonic acid derivatives do not show satisfactory 
solubility in an aqueous medium from the viewpoints of 
35 practical use of the fluorescent brightening agent. 

It is an object of the present invention to provide 



4,4* -bis (1a 3, S-triazinylamino) stilbene-2 , 2 * -disulfonic 
acid derivatives which show increased soliJoility in an 
aqueous mediuTn. 

As a result of further studies performed by the 
5 inventors, it has been discovered that the desired high 
solubility is attained by introducing into the 4 -position 
of the triazine ring of the 4,4 ' -bis{l,3,5-triazinyl- 
amino) stilbene-2, 2 * -disulfonic acid derivative an amino 
group having an alkylene substituent of 2 to 8 carbon 

10 atoms in which the alkylene siobstituent has a hydroxyl 

group or a hydroxyalkyl group of 1 to 3 carbon atoms as a 
substituent or has an intervening ether bonding. 

Accordingly, the present invention resides in a 
4,4' -bis (1, 3, 5-triazinylamino) stilbene-2 , 2 ' -disulfonic 

15 acid derivative having the following formula (1) : 

NCH2CH2SO3M SO3M NCH2CH2SO3M 

20 R21-N SO3M /N-LS-CHaOH 

Li-^CHaOH R22 

(1) 

in which 

each of R^^ and R^^ independently is a hydrogen atom, 
25 an alkyl group having 1 to 20 carbon atoms, or an alkyl 
group having 1 to 20 carbon atoms which has one or more 
substituents selected from the group consisting of hy- 
droxyl, sulfo, and alkoxy; 

R^^ is a hydrogen atom, an alkyl group having 1 to 20 
30 carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 
35 selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
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of -L^-CHsOH wherein is an alkylene group having 2 to 8 
carbon atoms which has one or more suhstituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
5 ether bonding; 

R^^ is a hydrogen atom, an alkyl group having 1 to 20 
carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 

10 group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 
selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
of -L^-CHsOH wherein is an alkyl ene group having 2 to 8 

15 carbon atoms which has one or more si±)Stituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; and 

M is a hydrogen atom, an alkali metal atom, an alka- 

20 line earth metal atom, ammonium group, or pyridinium 
group . 

The 4,4^ -bis(l,3,5-triazinylamino)stilbene-2,2* - 
disulfonic acid derivatives of the invention is included 
in the general formula (SR) of the diaminostilbene com- 

25 pound for fluorescent brightening agent which is dis- 
closed in the aforementioned Japanese Patent Provisional 
Publication No. 6-332127. However, the specifically de- 
fined 4,4' -bis (1,3, 5-triazinylamino) stilbene-2 , 2 ' - 
disulfonic acid derivatives of the invention are not 

30 described in the publication. 

The present invention further resides in an aqueous 
solution containing a 4 , 4 ' -bis (1,3, 5-triazinylamino) - 
stilbene-2, 2 ^ -disulfonic acid derivative of the above- 
mentioned formula (1) . 

35 The invention furthermore resides in a method of 

brightening a surface of material with fluorescence which 
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comprises applying a 4 , 4 ' -bis (1,3 , B-triazinylamino) - 
stilbene-2, 2 ' -disulfonic acid derivative of the formula 
(1) onto the surface of inaterial. 

DETAILED DESCRIPTION OF THE INVENTION 

The 4,4' -bis (1,3 , 5-triazinylamino) stilbene-2 , 2 * - 
disulfonic acid derivatives of the invention is repre- 
sented, as mentioned above, by the following formala (1) : 

R11 R12 
NCH2CH2SO3M SO3M NCH2CH2SO3M 



N /)— NH— <\ y>— CH=CH— <v >"NH— (\ 

R21— N SO3M /N-L2-CH2OH 

15 R22 

(1) 

In the formula (1) , an alkyl group for R^^ and R^^ has 
1 to 20 carbon atoms, preferably 1 to 8 carbon atoms, 
more preferably 1 to 4 carbon atoms. The alkyl group can 

20 be a straight chain alkyl group, a branched chain alkyl 

group, or a cyclic alkyl group. The alkyl group can have 
one or more siibstituent groups. Exanples of the substi- 
tuent groups include a hydroxyl group, a sulfo group, and 
an alkoxy group. The alkoxy group preferably has such 

25 alkyl group as mentioned above. 

Examples of the alkyl groups for R^^ and R^^ include 
methyl, ethyl, n-propyl, isopropyl, n-octyl, 2-hydroxy- 
ethyl, 3-hydroxypropyl, 2-hydroxypropyl, 2-sulfoethyl, 2- 
methoxyethyl , 2 - ( 2 -hydroxyethoxy ) ethyl , 2 - [2 - ( 2 -hydroxy- 

30 ethoxy) ethoxy] ethyl, and 2- (2- [2- (2 -hydroxyethoxy) - 
ethoxy] ethoxy) ethyl . 

Each of R^^ and R^^ preferably is hydrogen, methyl, 
ethyl, n-propyl, n- butyl, or 2-sulfoethyl, and more pre- 
ferably hydrogen, methyl, ethyl, or 2-sulfoethyl. Most 

35 preferred is hydrogen or atom. 

Examples of the alkyl groups for R^^ and R^^ are those 
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described hereinbefore for R^^ and R^^. Preferred examples 
of R^^ and R^^ include hydrogen, methyl, ethyl, n-propyl, 
isopropyl, 2-hydroxyethyl, 3 -hydroxypropyl , 2 -hydroxy- 
propyl , 2,3- dihydroxypropy 1 , 2 - sul f oethy 1 , 2 - { 2 -hydr oxy- 
5 ethoxy) ethyl , and 2 - [2 - ( 2 -hydroxyethoxy) ethoxy] ethyl . 

More preferred exarrples include hydrogen, methyl, ethyl, 
isopropyl, 2 -hydroxyethyl , 2 -hydroxypropyl , 3 -hydroxy- 
propyl , 2,3 -dihydroxpropyl , and 2 - ( 2 -hydroxyethoxy) ethyl . 
Most preferred are hydrogen and methyl. 

10 The aryl group for R^^ and R^^ has 6 to 20 carbon 

atoms preferably 6 to 10 carbon atoms, more preferably 6 
to 8 carbon atoms. The aryl group can have one or more 
Slabs tituents. Examples of the substituents include a hy- 
droxyl group, a carboxyl group, an alkyl group, and an 

15 alkoxy group. The alkyl group and alkoxy group of the 

substituent can be the same as those described hereinbe- 
fore for R^^ and R^^ . Examples of the substituted and 
unsubstitued aryl groups for R^^ and R^^ include phenyl, 
naphthyl , 4 - hydroxyphenyl , 3,5- dicarboxyphenyl , 4 - 

20 methoxyphenyl , and 3-isopropylphenyl. The aryl group 
preferably is phenyl or 4 -hydroxyphenyl . 

The alkylene group for and is an alkyl ene group 
having 2 to 8 carbon atoms which has, as a substituent, a 
hydroxyl group or a hyroxyalkyl group having 1 to 3 car- 

25 bon atoms. Otherwise, the alkylene group has an ether 

bonding which intervenes the alkylene chain at an option- 
al position. 

Preferred examples of the alkylene group for and 
1? include those of the following forrtrulas 1) to 5) : 



30 



1) 



2) 



3) 



OH 



OH 



CH2OH 
— CH2CH-CH— 
OH 



— CH2CH— 



■CH2CH2CH"*" 



35 
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4} 



5) 



OH OH OH OH 
— CH2-CH-CH-CH-CH— 



CH2CH2OH 
— CH2CH — 



5 



More preferred are those of the above-mentioned 
formulas 1) to 4) , namely, alkylene groups having one or 
more hydroxyl substituent groups. Most preferred are 
10 those of the formulas 1) and 4) . 

Other preferred examples of the alkylene group for 
and I? include that represented by the following formula 



in which n is an integer of 1 to 3, preferably 1 or 2. 
Most preferably, n is 1. 

In the formula (1) , M is a hydrogen atom, an alkali 

20 metal atom, an alkaline earth metal atom, ammonium group, 
or pyridinium group. Examples of the alkali metal atoms 
include Li, Na, K, Rb, Cs, and Fr. Examples of the alka- 
line earth metal atoms include Ca, Sr, Ba, and Ra. Pre- 
ferred are Na and K. Examples of the ammonium groups 

25 include triethylammonium and tetrabutylammonium. 

Representative examples of the formula (1) of the 
invention are illustrated below: 



(2) : 



15 



- (CH2CH20)nCH2- 



(2) 
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1-1 



NHCH,CH,S03Na sp3Na NHCH,CH.S03Na 



NHGHgCHCHgOH SOgNa 



' NHCH2CHCH2OH 

OH 



1-2 



11 >=^N ^Pfl^ NHCH2CH2SO3K 

i^HgC-N SOK \ 

S CH2CHCH2OH ^ N-CH2CHCH2OH 



14-3 



|^^hhQ>-ch=ch-^h-^5 

NCH2CH2OH so,Na \ 

CH2CHCH2OH NCH2CH2OH 
OH CH2CHCH2OH 

OH 

1-4 

NHCH2CH2CHCH2OH NHCH2OH2CHCH2OH 

OH OH 



7 



1-5 



•^^HaCHaSOgNa SOgNa NHCHgCHgSOgNa 

yVNH^>-CH=CH-^KNH-<r^N 

\, SOgNa N-CH2CH2CHCH2OH 

^ — ' CH2CH2CHCH2OH ^—J 

OH (/ \ 




1-6 

NHCH2CH2S03Na go m« 

NCH2CHCH2OH SOaNa '^"^ 
ch3CH(Sh2 oh NCH29HCH,0H 
in CH3CHCH2 °" 

OH 



1-7 



NpCH,SO,K sg^ NHCH,CH,S03K 

/CH2CHCH2OH \ N-^HaCHCH^OH ) 

V OH A ^ OH /2 



8 



N-CH^CHCH^OH SO3H N-CH,iHCH,OH 
CHjCHaCHjOH . ^ |^/=\ CHjCHjCHsOH 
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1-9 



NHCH2CH2SO3H 



SO3H 



^NHCHsCHgSOgH 



N-CHaCHsCHCHpOH^^sH 



J 

CH2CH2OH 
1-10 



OH 

N-CH2CH2CHCH2OH 
CH2CH2OH 



NHCHgCHgSOaNa 



SpaNa 



H3C-N 



SOgNa 
CH2CH2CHCH2OH 
OH 



1-1 1 



NHCHaCHaSOgNa 
)=rN 



SOgNa 



/ SOoNa 




NHCHaCHgSOgNa 
H3C-N 

CH2CH2CHCH2OH 
OH 



NHCHgCHaSOgNa 



NHCH2CH2OCH2CH2OH 



NHCH2CH2OCH2CH2OH 
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1-12 

/ SO3K ~^ 

NHCH2CH2OCH2CH2OCH2CH2OH '^'^CHgCH^OCHaCHaOCHaCHaOH 

1-13 

HN-fCHgCHaO^H SOgNa 

HNiCHaCH^O^H 

1-14 

N-fCHaCHaOCHsCH^OH); ^ NiCH2CH20CH2CH20H)2 
1-15 

>^N ' SOaNa NHCHsCHaSOgNa 

N-<CH2CH20CH2CH2OCHfcH2OH)2 N-(CH2CH20CH2CH20CH2CH20H)2 



-12- 



1-16 



NHCH2CH2SO3H SOM 



, , NHCH2CH2SO3H 

f 

H3C-N SO3H ■ ^ 



1-17 




Vm N-CH2CH2OCH2CH2OH 
CH2CH2OCH2CH2OH H3C 

• 4N(CH3)3 



NHCH2CH2SO3N. 303Na NHCH2CH2S03Na 

CH2CH2OCH2CH2OH N-^^HaCHgOCHsCHaOH 




OH 

OH 

1-18 

NH^H2CH2S03Na s03Na NHCH2CH2S03Na 

N^HaCHgOCHgCHsOH''^^ N-CH2CH2OCH2CH2OH 

OH2CHCH2OH CH2CHCH2OH 

OH 6h 
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1-1 9 

HOCH2CH2-N CH2OH ?"20H 



NFiCHgCHsSOaNa SOgNa 



OH 

1-20 



HOCHgCHa'' OH 



NHCH,0H,S03Na S03Na NHCH,CH,S03Na 

V,'^^^-<>-=H=cHHr>NH-<rn. 

CH2CHOH2OH . /N-<3H2CHCH20H 

CH2CH2OH '■^a"^ CH2CH2OH 



1-21 



NHCH2CHCHCHCHCH0OH QniL ^ \ 

6h6h6h6h ^ ^"^"^ NHCH2CHCHCHCHOH2OH 

OHOHOHOH 
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1-22 



H3C-N OHOHOHOH ^-K OHOHOHOH 

CH2CHCHCHCHCH2OH ^ ^ /^-CHaCHCHCHCHCH^OH 

1-23 

NHCHsCHsSOaNa SOgNa 

HOCH2CH2-N OHOHOHOH OHOHOHOH 
CH2(iH6H(iH(iHCH20H ' ' 



HOCH3CH2'''"^"^°'^^^"^"^"^ 



1-24 



NHCH2CH2SO3K SO3K 



^ ^ /NHCHaCHaSOsK 

H5C2-N 9HOHOHOH g'T" N-^ OHOHOHOH 

CH2CHCHCHCHCH2OH ^ /J-CH2CHCHCHCHCH2OH 
I- 25 "^^"^^ 

N(1CH2CH2S03K SO3K 
>=N ^ 3 NHCH2CH2SO3K 



N OHOHOHOH gg"" OHOHOHOH 

/ CH2CHCHCHCHCH2OH ' /-CH2CHCHCHCHCH2OH 

HOCHoCH„or:n-/-u / 



CH2CH2OCH2CH2OH HOCHaCHaOCHaCH; 
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1-26 

"-•^^ S03Na 

CH2CHCH2OH .N-CH29HCH2OH 
OH ^< OH 

1-27 

NHCH2CH2SO3K so K 

>=-\ /=r\ ?^ NHCH2CH2SO3K 

H3C-NCH2CHCH20H S03K ^"^ 

OH NHCH2CHCH2OH 

1-28 

HaC-NCHsCHsSOgNa m 

M^V ^ .NHCH2CH2S03Na 

NHCH2CHCH2OH ^303Na '^■^ 

OH NHCH2CHCH2OH 

OH 

I- 29 
CH3 

NCHsCHgSOgNa c;o m ^'^^ 

>=-\ /=x ^Vf^l^ NCHsCHsSOgNa 

NHCH.CH.OCH.ChJS^'^^ 'i.HCH.CH.OCH,CH,OH 
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1-30 

•^30 HgC 

N^gCHaSOgNa sOgNa NCHaCHaSOgNa 

3 

1-31 

NHCH2CH2SO3K 



NHCH2CHCH20H S03K NHCH2CH2CHCHOOH 

6h 

1-32 

NHCHsCHaSOgNa sOgNa NHCH2CH2S03Na 



^-N M ^-^ Vj-y OHOHOHOH 

NHCH2CHCH2OH S03Na ,N-CH2CHCHCHCHCH20H 

OH H3C 

I- 33 

CH3 

NHCH2CH2S03Na sOgNa NCH2CH2S03Na 

/ 30 Na ^ 

NHCH2CH2OCH2CH0OH' N-CH2CHCH2OH 

H3C in 
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When the alkylene group for or L? of the formula 
(1) has a hydroxyl or hydroxyalkyl substituent and con- 
tains in its structure two or more asymmetric carbon 
atoms to which the substituent is attached, there are a 
5 plurality of stereoisomers having the same formula. Any 
of the isomers can be employed singly or in combination. 

The 4,4' -bis (1,3, 5-triazinylamino) stilbene-2 , 2 ' - 
di sulfonic acid derivative of the formula (1) can be 
prepared by referring to the descriptions of Journal of 

10 Society of Organic Synthetic Chemistry, vol. 17, page 528 
(1959) [written by Hirotsugu Matsui] and Japanese Patent 
No. 2,618,748. 

In more detail, the compound of the formula (1) can 
be prepared by the steps of reacting a diaminostilbene 

15 derivative with cyanuric chloride, reacting the resulting 
4, 4 ' -bistriazinylaminostilbene derivative with taurine, 
and finally reacting the resulting product with hydroxy- 
alkylamine. Otherwise, a process starting from a di- 
alkylaminostilbene derivative can be adopted. 

20 The reaction can be performed in a solvent such as 

water or an organic solvent (e.g., alcohol, ketone, ether 
or amide) . Water and water-miscible organic solvents 
are preferred. The reaction solvent can be a mixtinre of 
appropriate solvents. Preferred is an aqueous acetone 

25 solvent. Generally, a base is employed in the reaction. 
Examples of the bases include organic bases such as tri- 
ethylamine, pyridine, and 1, B-diazabicyclo [5, 4 , 0] -7- 
undecene, and inorganic bases such as sodium hydroxide, 
potassium hydroxide, sodium carbonate, potassium carbon- 

30 ate, sodium hydrogen carbonate, and sodium hydride. The 
inorganic bases such as sodiiim hydroxide, potassium hy- 
droxide, sodium carbonate and potassium carbonate are 
preferably employed. The reaction is generally performed 
at a temperature in the range of -20CP to 120C°, prefera- 

35 bly -IOC to 90C°. In more detail, the reaction in the 
first step is preferably performed at a temperature of 
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-IOC to IOC; the reaction in the second step is prefera- 
bly performed at a temperature of OC to 40C°; and the 
reaction in the third is preferably performed at a tem- 
perature of 50C? to 9QC='. 

5 

The present invention is further described by the 
following non- restricting examples . 

[Example 1] 

10 The aforementioned compound (I-l) of the invention 

was prepared according to the following scheme: 
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1) Preparation of CoTnpound 3 

In a three -necked flask were placed 103,5 g of Com- 
pound 1 and 680 tnL of acetone. The content was chilled 
to -5^C by placing the flask in an ice-acetone bath. To 
5 the chilled content was dropwise added under stirring an 
aqueous solution of 101.9 g of Compound 2 and 58,3 g of 
sodium carbonate in 960 mL of water for a period of one 
hour. The temperature of the flask content increased to 
-l^'C. After the dropwise addition was complete, the ice- 

10 acetone bath was removed, and the flask content was fur- 
ther stirred for one hour. The precipitated crystalline 
product was collected on filter by suction, to obtain the 
desired Compoimd 3 . Thus obtained product was submitted 
to the next step without drying and purifying. 

15 2) Preparation of Conpound 4 

In a three-necked flask were placed the Compound 3 
obtained above and 1.9 L of water. The content was 
stirred on a water bath, and to the stirred content was 
added 68.8 g of taurine. Further, an aqueous solution of 

20 58.3 g of sodium carbonate in 275 mL of water was drop- 
wise added for a period of one hour under stirring. 
After the dropwise addition was corrplete, the water bath 
was removed and the stirring was continued for 3 hours. 
To the stirred content was added 550 g of sodium chlo- 

25 ride, and the stirred is continued for one hour. The 

precipitated crystalline product was collected on filter 
by suction, to obtain the desired Compound 4. Thus ob- 
tained product was submitted to the next step without 
drying and purifying. 

30 3) Preparation of the compound (I-l) 

In a three -necked flask were placed the Compound 4 
obtained above and 825 mL of water. The content was 
stirred at room temperature, and to the stirred content 
was dropwise added 125,3 g of Compound 5 at room tempera- 

35 ture, while the stirring was continued. After the drop- 
wise addition was complete, the content was stirred at an 
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inner temperature of SS'^C for 3 hours. The reaction mix- 
ture was concentrated in a rotary evaporator. When the 
residual content reduced to approximately 800 mL, a crys- 
talline product precipitated and the concentration proce- 
5 dure was stopped. The content was then stirred with 

chilling with ice, and the precipitated crystalline prod- 
uct was collected on filter by suction. To thus obtained 
crystalline product was added 1.5 L of methanol, and the 
resulting mixture was stirred for one hour under reflux. 
10 The reaction mixture was cooled to room tenperature, and 
subjected to filtration using suction, to obtain 206.0 g 
(yield: 72%) of the desired Compound (I-l) . 
^maxCHsO) = 346.3 nm (€ = 4.83 x 10^) 

15 The obtained product of Compound (I-l) had a purity 

of 96.0% (deteirmined by liquid chromatography) . 

The liquid chromatography was carried out under the 
following conditions: 

Column: TSK-gel ODS-80 (available from Toso Co., 
20 Ltd.) 
Eluents : 

Eluent A (20 mL of PIC A reagent, available 
from Waters Corp , , was added to 1 L of 
water) 

25 Eluent B (20 raL of PIC A reagent was added to a 

mixture of 800 mL of methanol and 200 mL 
of water) 

Eluent A/Eluent B = 50/50 (0 min.) - 

0/100 (35 min.) 

30 Detecting wavelength: 346 nm 

The purity ^^7as determined from a peak area of the chro- 
matographic chart. 
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[Example 2] 

The aforementioned compound (1-4) of the invention 
was prepared according to the following scheme: 
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In a three -necked flask were placed Compound 4 which 
had been prepared in the same manner as in Example 1 
(i.e., same scale and same synthetic process) and 825 mL 
of water. The content was stirred at room temperature, 
5 and to the stirred content was dropwise added 144 . 6 g of 
Compound 6 at room temperature for 10 minutes, while the 
stirring was continued. After the dropwise addition was 
complete, the content was stirred at an inner temperature 
of SB'^C for 3 hours. The reaction mixture was concentrat- 

10 ed in a rotary evaporator. When the residual content 
reduced to approximately 900 mL, a crystalline product 
precipitated and the concentration procedure was stopped. 
The content was then stirred with chilling with ice, and 
the precipitated crystalline product was collected on 

15 filter by suction. To thus obtained crystalline product 
was added 1.5 L of methanol, and the resulting mixture 
was stirred for one hour imder reflux with heating. The 
reaction mixture was cooled to room temperature, and 
subjected to filtration using suction, to obtain 216.5 g 

20 (yield: 78%) of the desired Corrpound (1-4) . 

^max(H20) = 346.5 nm (e = 4.77 x 10^) 

The obtained product of Compound (1-4) had a purity 
of 94.4% (determined by liquid chromatography which was 
25 performed in the same manner as in Example 1) . 

[Example 3] 

The aforementioned corrpound (I -11) of the invention 
was prepared according to the following scheme: 

30 
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In a three -necked flask were placed Cornpouind 4 which 
had been prepared in the same manner as in Example 1 
(i.e., same scale and same synthetic process) and 825 mL 
of water. The content was stirred at room tenperature, 
5 and to the stirred content was dropwise added 144.4 g of 
Compoimd 7 at room tenperatnre for 10 minutes, while the 
stirring was continued. After the dropwise addition was 
complete, the content was stirred at aa inner temperature 
of 85^C for 3 hours. The reaction mixture was concentrat- 

10 ed in a rotary evaporator. When the residual content 
reduced to approximately 800 mL, a crystalline product 
precipitated and the concentration procedure was stopped. 
The content was then stirred with chilling with ice, and 
the precipitated crystalline product was collected on 

15 filter by suction. To thus obtained crystalline product 
was added 1.5 L of methanol, and the resulting mixture 
was stirred for one hour -under reflux: with heating. The 
reaction mixture was cooled to room temperature, and 
siobjected to filtration using suction, to obtain 249.7 g 

20 (yield: 85%) of the desired Compound (I-ll) . 
^Tt^(H20) - 354.5 nm (€ = 4,92 x 10^) 



The obtained product of Compound (I-ll) had a purity 
of 97.3% (determined by liquid chromatography which was 
25 performed in the same manner as in Example 1) . 

[Example 4] 

The aforementioned compound (1-22) of the invention 
was prepared according to the following scheme: 
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In a three-necked flask were placed Compoimd 4 which 
had been prepared in the same manner as in Example 1 
(i.e., same scale and same synthetic process) and 825 mL 
of water. The content was stirred at room temperature, 
5 and to the stirred content was dropwise added 268,5 g of 
Compound 8 at room temperature for 10 minutes, while the 
stirring was continued. After the dropwise addition was 
complete, the content was stirred at an inner temperature 
of 85''C for 3 hours. The reaction mixture was concentrat- 

10 ed in a rotary evaporator. When the residual content 
reduced to approximately 900 mL, a crystalline product 
precipitated and the concentration procedure was stopped. 
The content was then stirred with chilling with ice, and 
the precipitated crystalline product was collected on 

15 filter by suction. To thus obtained crystalline product 
was added 1.5 L of methanol, and the resulting mixture 
was stirred for one hour imder reflux with heating. The 
reaction mixture was cooled to room temperature, and 
subjected to filtration using suction, to obtain 302.9 g 

20 (yield: 88%) of the desired Compound (1-22) . 
^n^(H20) = 348.6 nm (e = 4.36 x 10**) 

The obtained product of Compound (1-22) had a purity 
of 96.1% (determined by liquid chromatography which was 
25 performed in the same manner as in Example 1) . 

[Examples 5 and 6] 

The aforementioned Compound (1-2) and compound (I- 
12) were prepared in manner similar to those described in 
30 Examples 1 to 4. 

[Example 7] 

Compounds I-l, 1-2, 1-4, I-ll, 1-12, and 1-22 ob- 
tained above, and the Comparison Compounds a, b, c and d 
35 were subjected to evaluation of solubility in water. 

Water (100 mL) was added to 20 g of each sample, and 
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the mixture was placed on a warm bath (at , and 

stirred using a magnetic stirrer, so that the added sam- 
ple was dissolved in the warm water. Then, the obtained 
aqueous solution was placed on an ice bath under stir- 
5 ring . 

The conditions of the aqueous mixture in the dis- 
solving procedure and the aqueous solution on the ice 
bath were observed for evaluating solubility in water at 

and 0°C, The results are seen in the following Ta- 

10 ble. 



Compound Solubility at Solubility of O^C 
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NHCHaCHaSOaNa SOgNa NHCHoCHaSOsNa 

NHCH2CH2CH2OH SOgNa NHCH2CH2CH2OH 

Comparison compound a 



'^^[Js^^^zSOgNa sOaNa NHCHsCHaSOsNa 

NHCH2C(CH3)2CH20H°'''^^ NHGH2C(CH3)2CH20H 



Comparison compound b 



NpCH.S03Na SO^ NHCH,CH,S03Na 

NHCH.CH,OH)CH3 3°.Na '"^HCH^CHIOHJCH, 



Comparison compound c 
described in DE 1946316 



NH0H(CH3)CH,OH SO,N^ NHOH(OH3)CH20H 

Comparison compound d 

described in Japanese Patent Application No. 6-332127 
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[Example 8] 

In 1 tnL of water was dissolved 10 mg of each of Com- 
pounds I-l, 1-2, 1-3, 1-4, 1-5, I-ll, 1-12, 1-13, 1-14, 
5 1-21, and 1-22. The aqueous solution was diluted with 
methanol to give 5 mL of an aqueous methanol solution. 

The resulting aqueous methanol solution was applied 
on to a filter paper sheet, and the paper sheet was 
dried. Thus treated filter paper sheet was irradiated 
10 with a UV light (A = 254 nm) . All paper sheets emitted 
blue fluorescence. 
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Hhat is claimed is : 



1 . 4,4' -Bis (1, 3, 5-triazinylamino) stilbene-2^2 ' - 
disulfonic acid derivative having the following fonrtala: 

NCH2CH2SO3M sO,M ' 



,pzw..2^v.3m ^ NCH2CH2SO3M 

10 R21_N \;n KA ^"^ 



in which 

each of R^^ and R^^ independently is a hydrogen atom, 

15 an alkyl group having 1 to 20 carbon atoms, or an alkyl 
group having 1 to 20 carbon atoms which has one or more 
substituents selected from the group consisting of hy- 
droxyl, sulfo, and alkoxy; 

R-^^ is a hydrogen atom, an alkyl group having 1 to 20 

20 carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an azyl 
group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 

25 selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
of -L^"CH20H wherein is an alkyl ene group having 2 to 8 
carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxy lalkyl 

30 having 1 to 3 carbon atoms or which has an intervening 
ether bonding; 

R^^ is a hydrogen atom, an alkyl group having 1 to 20 
carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 

35 group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aoryl group having 6 
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to 20 carbon atoms which has one or more siobstituents 
selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
of -Li^-CHsOH wherein is an alkylene group having 2 to 8 
5 carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; and 

M is a hydrogen atom, an alkali metal atom, an alka- 
10 line earth metal atom, ammonium group, or pyridinium 
group . 



2 . 4,4^ -Bis (1,3, 5-triazinylamino) stilbene-2 , 2 ' - 
disulfonic acid derivative of claim 1, wherein at least 
15 one of and is a divalent group which is represented 
by one of the following formulas 1) to 5) : 



1) 2) 3) 



20 OH 

I 



— CH2CH2CH— — CHgCH-CH 



OH 



25 4) 5) 

OH OH OH OH CH2CH2OH 
— CH2-CH-GH-CH-CH-- — CHgCH— 

30 



3 . 4,4' -Bis (1,3, S-triazinylamino) stilbene-2 , 2 ' - 
disulfonic acid derivative of claim 1, wherein at least 
35 one of and is a divalent group which is represented 
by one of the following fonnulas 1) to 4) : 
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1) 2) 3) 

9^ OH CHpOH 

-CH^CH^CH- -CH^CH-CpH- 

OH 



4) 



OH OH OH OH 

10 — ch2-ch-cH"CH-<!;h— 

4 . 4,4 * -Bis (1, 3,5~triazinylamino) stilbene-2, 2 * - 
disulfonic acid derivative of claim 1, wherein at least 
one of and 1? is a divalent group which is represented 

15 by the following formula: 

-(CH^CH^O^CH,- 
in which n is an integer of 1 to 3 . 

20 

5. 4,4* -Bis (1, 3 , 5-triazinylamino) stilbene-2^2 ' - 
disulfonic acid derivative of claim A, wherein n in the 
formula is 1 or 2. 

25 6. 4,4' -Bis(l,3,5-triazinylamino)stilbene-2,2^ - 

disulfonic acid derivative of claim 1, wherein each of R^^ 
and R^^ in the formula independently is hydrogen or meth- 

yi. 

30 7 , 4,4' -Bis (1, 3 , 5-triazinylamino) stilbene-2 , 2 ' - 

disulfonic acid derivative of claim 1, wherein each of R^^ 
and R^^ in the formula independently is hydrogen, methyl, 
ethyl, isopropyl, 2 -hydroxyethyl , 2 -hydroxypropyl , 3- 
hydroxypropy 1 , 2,3- dihydroxypropyl , 2 - ( 2 - hydroxyethoxy ) - 

35 ethyl, 2- [2- (2 -hydroxyethoxy) ethoxy] ethyl, phenyl, or 4- 
hydroxyphenyl . 



1 



-34- 



8. An aqueous solution in which a 4^4 ' -bis (1,3^ 5- 
triazinylamino) stilbene-2, 2 ' -disulfonic 3_cid deri\/ative 
having the following formula is dissolved in water: 



5 

10 -CH2OH 

in which 

each of R^^ and R^^ independently is a hydrogen atom, 
an alkyl group having 1 to 20 carbon atoms, or an alkyl 
group having 1 to 20 carbon atoms which has one or more 

15 siibstituents selected from the group consisting of hy- 
droxyl, sulfo, and alkoxy; 

R^^ is a hydrogen atom, an alkyl group having 1 to 20 
carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more siabstituents selected from the 

20 group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 
selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 

25 of -L^-CHsOH wherein is an alkylene group having 2 to 8 
carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; 

30 R^^ is a hydrogen atom, an alkyl group having 1 to 20 

carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aryl group having 6 

35 to 20 carbon atoms which has one or more substituents 

selected from the group consisting of hydroxyl, carboxyl. 
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alkyl, or alkoxy, or a group represented by the fonnmla 
of -L^-CHsOH wherein is an alkyl ene group having 2 to 8 
carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; and 

M is a hydrogen atom, an alkali metal atom, an alka- 
line earth metal atom, ammonium group, or pyridinium 
group . 



9. A method of brightening a surface of material 
with fluorescence which comprises applying onto the sur- 
face an aqueous solution in which a 4,4' -bis(l,3,5-tri- 
azinylamino) stilbene~2,2 ' -disulfonic acid derivative 
15 having the following formula is dissolved in water: 

R11 PJ12 
NCH2CH2SO3M SO3M NCH2CH2SO3M 

R^'-N SO3M N-,L2-<;h20H 

L'*— CH2OH PI22 

in which 

each of R^^ and R^^ independently is a hydrogen atom, 
25 an alkyl group having 1 to 20 carbon atoms, or an alkyl 
group having 1 to 20 carbon atoms which has one or more 
substituents selected from the group consisting of hy- 
droxyl, sulfo, and alkoxy; 

R^^ is a hydrogen atom, an alkyl group having 1 to 20 
30 carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 
group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more siobstituents 
35 selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
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of -L^-CHsOH wherein is an alkylene group having 2 to 8 
carbon atoms which has one or more snbstituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
5 ether bonding; 

R^^ is a hydrogen atom, an alkyl group having 1 to 20 
carbon atoms, an alkyl group having 1 to 20 carbon atoms 
which has one or more substituents selected from the 
group consisting of hydroxyl, sulfo, and alkoxy, an aryl 

10 group having 6 to 20 carbon atoms, an aryl group having 6 
to 20 carbon atoms which has one or more substituents 
selected from the group consisting of hydroxyl, carboxyl, 
alkyl, or alkoxy, or a group represented by the formula 
of -L^-CH20H wherein I? is an alkylene group having 2 to 8 

15 carbon atoms which has one or more substituents selected 
from the group consisting of hydroxyl and hydroxylalkyl 
having 1 to 3 carbon atoms or which has an intervening 
ether bonding; and 

M is a hydrogen atom, an alkali metal atom, an alka- 

20 line earth metal atom, ammonium group, or pyridinium 
group. 
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ABSTRACT OF THE DISCLOSURE 

The following 4,4' -bis (1,3, S-triazinylamino) stil- 
10 bene-2, 2 ' -disulfonic acid derivative is well soliible in 
water: 

R11 R12 
NCH2CH2SO3M SO3M NCH2CH2SO3M 

15 yV^H-Q^I^H^CH-^^ 

R21— N SO3M /N-L2-CH2OH 

L^— CH2OH R22 

in which each of R^^ and R^^ is hydrogen, or a specifically 
20 substituted or -unsubstituted alkyl group; each of R^^ and 
R^^ is hydrogen, a specifically substituted or imsiibsti- 
tuted alkyl group, a specifically substituted or uns-ub- 
stituted aryl group; M is hydrogen, alkali metal, alka- 
line earth metal, ammonium, or pyridinium. 
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